Group talk opportunities in science can be a rich site for conceptual change. The role of the teacher is vital in scaffolding the exploratory talk which can lead children to talk their way to new understandings and clarify their ideas with peers. This study aims to uncover teacher strategies which lead to effective talk for developing scientific understanding. The findings of this small scale ethnographic case study suggest that the temporal organisation, the way in which the teacher organises the timing of group discussion activities, may have an impact upon the nature of the pupils' dialogue.
Introduction
This paper presents the findings from an exploratory small scale research study, the stimulus for which was my prior professional practice as a primary school teacher with a special interest in science. Greater use of speaking and listening techniques in the science classroom provided me with interesting ways to develop children's understandings but I identified a difficulty -providing time for pupil discussion was not enough to enable quality learning talk in my science classes. More of a framework for dialogue was required in order to allow children to talk around the planned learning intentions but also in desirable, exploratory ways.
Primary teachers face varying challenges in their efforts to both enthuse and engage pupils in science and guidance on how it is effectively and efficiently done is valuable.
Teachers are encouraged to engage pupils in more talk in the classroom but specific advice on how this can be successfully achieved is sparse. The purpose of an overarching long term project, of which the study presented here is just the first phase, is to uncover how teachers engage pupils in effective group talk, which develops their scientific understanding. It hopes to gain understandings of teachers' practice and present potentially transferable strategies concerning the use of peer group talk in the primary science classroom. The initial small scale study reported here tested a particular methodology specifically developed for studying such group talk in science. This methodology places value on the class teacher's professional knowledge, understanding and skill and it incorporates observations of both teaching and learning but also a reflective conversation which engaged the practitioner in a focussed discussion about the use of talk in observed sessions.
Within this paper, both this methodology and some background to the use of group talk in science will be presented. It will also show that there is a gap, identified in the literature, in the way in which peer group talk has previously been analysed and it will discuss how this and conclusions from the small-scale study provide a way forward for developing my research.
Theoretical Background

A socio-cultural perspective
When viewed through a socio-cultural lens, human cognition is fundamentally a social process, mediated by the use of cultural tools such as language. The pupil is not seen to simply acquire knowledge but is a subjective learner, who arrives with past experiences and prior understandings and attempts active construction of reality, by making sense of experiences and reshaping understandings to gain a new perspective on the world.
When pupils collaborate, they can be seen to construct their understandings socially, through discussion, explanation and justification of ideas; their joint activity and social interaction promotes intellectual development (Vygotsky 1986 ). This approach to working with pupils, where we see them as active agents, taking responsibility for their own learning and where that learning is situated in the context of collaborative work, is based upon the theory of social constructivism. It is based upon the Vygotskian principle that a child learns when guided to higher levels of cognitive development by talk and experience shared with adults and other more able peers. In this view of learning and development, a key role is clearly placed with language. Vygotsky analysed the social origins of cognitive developmental processes and saw children as able to socially construct knowledge and meanings of their world. Vygotsky prioritised 'intermental' functioning, mental processes occurring between people, for example dyads or small groups and viewed individual or 'intramental' mental processes as only emerging through the mastery of social processes. This emphasis upon the 'socially shared', leads to the assumption that cognition can be a function of social action.
Discourse and joint action builds up a body of common knowledge (Edwards& Mercer 1987) upon which further understandings can be constructed; exposure to the thinking of others helps individuals to reflect upon and evaluate their own understandings as they create shared knowledge with others (Gauvain, 1995) . Teaching and learning can be seen as instruction for construction.
Each classroom in which teachers teach and pupils learn can be seen as a unique culture, coconstructed by teachers and pupils, creating an environment for education which is shaped by shared beliefs, rules and activities (Staub, 2007) . Clearly, the teacher has a vital role to play not only in designing and facilitating the group discussion activities themselves but also in shaping the classroom culture so that talk engages and extends the pupils to achieve levels of understanding that they could not achieve independently. A study, such as this which takes a socio-cultural perspective must ensure that it takes account of the actions, words and thoughts of both pupils and teachers as they work together to build new understandings.
Constructing understanding in groups
Through the constructivist approach that is now embedded in science teaching, children are seen as active learners, they build up new knowledge by modifying what they already know.
They develop new ideas about their world based on observations and experiences, which sometimes challenge their existing ideas (Pelech& Pieper 2010) . This approach allows children to test out their emerging understandings, reflect upon them and prove them. Ideas can be internalised or alternatively put aside, any new understandings becoming the knowledge to now be acted upon and used. Children generate their own understanding of scientific concepts and the teacher's role is one of facilitating developing understanding by providing appropriate experiences (Gunstone 1995) .
Clearly, one such experience could be the use of group discussion activities where pupils are enabled to specifically develop scientific understanding by communicating their ideas; peers talking with one another helps them to work on understanding (Barnes 1992) . Group collaboration and discussion is a dynamic, creative and interactive context for science learning, popular with teachers and children (Murphy& Beggs 2005; Howe et al. 2007 ) and pupil-pupil interaction has been found to be a productive forum for achieving conceptual change in science (Howe et al. 2000; Baines, Blatchford & Chowne 2007; Thurston et al. 2010; Howe& Tolmie 2003) . During pupil-pupil interaction, the control is handed to the children and they are seen to co-construct knowledge; here, responsibility is shifted towards pupils and group talk is therefore an important pedagogical tool.
Challenges of using group talk as a tool
'Talk is arguably the true foundation of learning' (Alexander 2008, 9) This statement makes the claim for high levels of quality oral interaction in the classroom.
The importance of talk has been increasingly highlighted in the last 35 years, beginning with the acknowledgement that children learn through talk in the Bullock Report (Bullock& Department of Education and Science, 1975) . This acknowledgement, led to studies which observed and analysed talk and classroom communication to reveal the learning and developmental processes occurring (Barnes, 1976; Barnes, 1977; Wells, 1987; Edwards& Mercer, 1987; Cazden, 1988) . In addition, the work of the National Oracy Project (Norman, 1992) , which aimed to prioritise the role of talk in the learning process by enhancing teacher's practice and both the National Curriculum (1988) and Primary National Strategy (2003), where speaking and listening are given a high priority, have led to significant improvements in teacher knowledge and understanding of the importance of quality dialogue.
There has been much research on classroom talk, in the context of both teacher-pupil interactions and peer groups. In these two contexts for dialogue, the role of the teacher is paramount in engaging and extending the pupil to achieve levels of understanding that they could not achieve on their own:
• Teacher-pupil interaction -the expert guides and scaffolds the cognitive development of the learner, in order that they achieve common knowledge (Edwards& Mercer, 1987) . This idea of a guided construction of knowledge (Mercer, 1995) has led to the emerging pedagogy of dialogic teaching -using the power of talk to shape children's thinking, teaching which is collective, reciprocal, supportive, cumulative and purposeful (Alexander, 2008) .
• Pupil-pupil interaction, where pupils co-construct knowledge in pairs or groups (Rogoff, 1998; Forman& Cazden, 1985b) . This joint venture, with no expert present to lead, hands control over learning to the children; the responsibility is shifted towards them but also it requires the development of social and communication skills (Thurston et al., 2010; Baines et al., 2009) There have been significant improvements in teacher knowledge and understanding of the importance of quality dialogue. It has been found that science learning can be more effective when teachers assign roles to children in the group, (Herrenkohl et al., 1999; Maloney, 2007; Richmond& Striley, 1996) or where teachers are specifically trained in group talk interventions that encourage and enable rather than stifle and constrain learning through talk (Baines et al., 2007) . Some have found unsupported group discussion to be successful where children are specifically making sense of evidence Hogan, 1999) . Douglas Barnes (Barnes 1992) in his discussion on the value of talk for learning characterises speech as having two functions in the classroom: speech as communication and speech as reflection. The reflective process involves learners in sorting out their ideas, organising and clarifying with others, going back over an experience and representing it to themselves. The process leads to learners having to make their ideas explicit and clear through explanations.
He stresses that while both forms of using speech are clearly vital in the classroom, unless there is a focus on reflective talk, children do not have the opportunity to work on their understanding. He also made the distinction between presentational talk and exploratory talk (Barnes 1992) , the latter being the talk that is heard as children test out ideas. It is often hesitant and incomplete but it is the talk through which pupils manipulate ideas and construct meaning from them. This 'exploratory' category is also used, with two others, 'disputational' and 'cumulative', in the analysis of classroom talk (Mercer 1995) . It is this exploratory type of talk that should be encouraged, even required, in order that children construct new understandings (Mercer 2004a) , it is this type of talk that has been found more in small groups than in whole class situations (Meyer& Woodruff 1997) and the study presented here uses the emergence of this type of talk during group work as the indicator of a productive discussion.
Clearly, talk between peers is of real significance in the classroom if we can get it right; planning for tasks where exploratory talk is supported, enables the potential for learning from talk to be exploited (Alexander 2008) . In the teaching of science, talk opportunities provide the pedagogic means, the vehicles by which children develop their conceptual understanding (Millar& Driver 1987) ; through talk the scientific story is introduced (Scott& Ametller 2007).
But teachers have few strategies at their disposal to maximise the power of talk, despite their enthusiasm (Mercer, Dawes & Staarman Kleine 2009 ). In addition, there are such pressures on time for quality talk in classrooms that teachers need a developing pedagogical repertoire for improving it (Braund 2009 ). It has been suggested that research is needed on how science teachers may scaffold and organise group work, encourage reflection and monitor and guide group interactions (Baines, Blatchford & Chowne 2007; Bennett et al. 2010; Howe et al. 2007 ). It has been suggested that when planning for and enabling group discussion the teacher faces a dilemma (Cohen 1994 ) -too much structured interaction in groups can prevent higher order thinking skills and formats can make the talk itself the centre of learning, leading thinking away from the scientific ideas (Keogh& Naylor 2007). However, not enough structure may lead to a concrete mode of interaction and dialogic talk will not take place within the group.
In addition, there is a particular challenge in science; this can be thought of as, 'how can teachers teach the conceptual knowledge while still allowing their pupils the freedom to become scientific investigators and scientifically literate citizens?' Balancing the differing learning aims of the teaching of the prescribed scientific concepts and also the development of scientific inquiry and communication skills is a fundamental challenge for the science teacher wishing to engage children in peer group discussion (Ovens 2002) . It is this problem that my study aims to address by looking closely for precisely which effective classroom practices and teacher roles lead to productive, exploratory group talk, where pupils act as inquirers with developing scientific understandings.
The role of the teacher in scaffolding understanding
In teaching, the role of the adult is to 'scaffold' learning, to provide guidance and lend a structure to the tasks and activities (Bruner 1985) so pupils are exposed to increasingly complex understandings and activities. Scaffolding is help given that reduces the scope for failure (Maybin, Mercer & Stierer 1992) ; the term 'scaffolding' has also been used to describe the way teachers support pupils without taking over responsibility for the learning (Mercer& Fisher 1992).
The emphasis on the active role of the teacher has implications for viewing the teaching and learning using peer group collaboration through a Vygotskian socio-cultural perspective. It cannot be presumed that pupils grouped together without a teacher present will be enabled to learn; not all joint interactions lead to cognitive gain, due to social and communicative differences with the participants (Light& Littleton 1994).
However, even though the teacher may not be there to mediate the group discussion with their own talk, teacher 'scaffolding' of peer group interactions must still be seen as an important construct in developing children's understandings in science in this context. It can be viewed as more than the way teachers question and feedback in dialogic interactions. The role of the teacher is vital in setting learning intentions and outcomes, in setting up the group environment (Maybin, Mercer & Stierer 1992) and in designing the task (Howe& Tolmie 2003; Tolmie et al. 1993 ). This study therefore focusses on what teachers do and more specifically how they manage the timing of discussion, both within and between sessions -a temporal approach. I hoped through studying the varying ways in which teachers successfully scaffold group discussion in science I would uncover strategies which other practitioners could transfer to their own socio-cultural context.
Research Methodology
For this study the assumption has been made that the reality of the studied classroom, its members and small groups, is a unique culture; a social construction with multi layers of interaction and multiple perspectives on any single event; an environment created for education and shaped by shared beliefs, rules and activities (Staub 2007) . This reality is built by the creative, individual people who inhabit it and interact within it. Knowing about the multi-perspectives within the classroom can only be found through discussion with participants and by seeking to gain an appreciation of their viewpoints and reasons for action; observation alone is not enough. This case study therefore took ethnography as an 
Context of the Study
The study was set in a mainstream urban school with a socially mixed catchment area and a wide ability range of pupils. For the purpose of testing the chosen methodology, one school and one teacher were chosen. The class was Year 4 with 31 pupils, 6 of which were children with EAL. Year 4 was chosen because children of this age are mature enough to be able to work collaboratively in groups, keeping focussed on a common aim. They have had exposure to the way in which school science works, but have not yet become disillusioned(Beggs& Murphy 2001), have been in school long enough to have developed knowledge of the implicit ground-rules of classroom interaction and have awareness that educational discourse is a process which embodies questions and both builds and checks understandings. The teacher was an experienced Key Stage 2 practitioner, had previously been science coordinator and had attended a round of 'talk for learning' courses laid on by the local authority. These factors were all important in choosing this particular teacher-partner, as the study wished to presume a particular interest in science teaching and an understanding of the importance of dialogue for learning. In addition, a practitioner who is experienced is more likely to feel secure in being recorded and observed.
Classroom Data Collection
The empirical research focussed on exploring and observing small group dialogue in science and the teaching input which led to it. In the classroom, observational notes were made on the nature of the group work, learning intentions, teacher input and activities set. A format of semi-structured written commentary was developed for the group work tasks and session as a whole, focussing on teacher input. Subsequently, a detailed summary of the lesson was created using any observation notes and commentary.
Audio recordings were made of a single group during the discussion time within science sessions. The group was not removed from the classroom as a natural situation was important to the study. Initially, recordings were only made of the group talk, however, in later sessions the recorder was left on for the whole lesson. Not only did this seem to reduce the effect of the recorder being present, as nobody was interrupting the flow to switch it on and off, but it also allowed for a review of the teacher talk which occurred before and after group sessions. The group talk was transcribed and Graddol's parallel column format (Edwards& Westgate 1994)was chosen specifically for its ability to show overlap and cumulation in a graphic way.
After each science session the children were interviewed to gain an understanding of their ideas about the relevance and role of talk in their new science learning. The questions were designed to find out what they valued most in group dialogue and how they felt it had been most successful in helping them to learn.
Teacher Reflection through an Oral Diary
After each session, the teacher was asked to reflect upon the lesson and it was hoped that it would stimulate regular and focussed action upon peer group talk. Much of the literature on reflective practice discusses the use of diaries or reflective learning journals (Moon 1999; Bolton 2001 ) but I did not wish to require the teacher to write lengthy reflections as a part of this study, as I was conscious of a teacher's busy schedule. An interview type format with questions based upon a reflective cycle was designed in order to capture immediate teacher impressions on the learning taking place through talk opportunities; it was intended to also be a platform for further reflection before the next session. The framework for reflection (Scaife 2010) was based on Kolb's cycle of experiential learning. A ten minute time limit was put on the discussion, so that it did not impact too heavily on the myriad of after school teacher tasks. This structured discussion was recorded and a written summary was created. Both this and the transcription of group talk were sent to the class teacher, within days. This served two functions: the documented teacher impressions could be confirmed as a correct representation and they could both be used alongside a more formal written reflective diary which was provided if the teacher so wished.
Finally, after all the observations and reflections, which occurred over a period of four weeks, the teacher was interviewed to find out if the project had had an effect upon their awareness or use of group talk, what strategies had been particularly successful, their feelings about the reflective cycle and about the project as a whole.
Methods of Analysis
The children's talk was subject to analysis, of which there are many kinds, all with distinguishing features. Conversation analysis focuses on turn taking, sequences, fragments of utterances and other minute features of language in interaction (Cole& Zuengler 2008), involves a micro-analysis of recurring patterns of talk and views talk as language in interaction (Wooffitt 2005) , whereas discourse analysis views talk as language in use (Rex& Schiller 2009). So, for the group talk, a method of Sociocultural Discourse Analysis was used (Mercer 2004b ) which was chosen for its concern with both learning outcomes and processes of joint engagement and its ability to track the development of common knowledge across time. The analysis of the talk proceeded at a range of levels (Mercer 1995) ; a linguistic level and at a psychological and cultural level which together provide a commentary upon the thoughts and actions of the pupils and how much they entered into an 'educated' discourse (Mercer 1995) . A further layer was added to the analysis, one which used the observation and interview data collected to look at teacher action and its impact upon the talk.
The talk data gathered, was transcribed. The transcribed talk was analysed for the features of exploratory talk that it displayed (Mercer& Hodgkinson 2008; Barnes 1992), using the following criteria: Table 1 here -Features of productive talk
The total number of each feature was calculated and this was seen to be an indication of how successful the session was at creating conditions for purposeful talk for learning. Particularly successful or unsuccessful sessions were then analysed for possible teacher action which led to it.
Ethical Considerations
This study took place in a school where I had recently worked as a teacher and so gaining access and building relationships was a relatively smooth and easy process. Having some prior understanding of the context was very useful but in fact, it also meant that I encountered some difficulties. In this familiar environment it was tricky to move into the new role of researcher, however, the children seemed to accept it. I also had some concerns over the way in which the teacher may view me. Perhaps as an ex-colleague, some obligation was felt to be part of the study, perhaps it was awkward to be observed by someone known quite closely in a different capacity. This ethical issue was dealt with by giving the teacher an information leaflet before the project began and sharing emerging thoughts and reflections as the study progressed. Perhaps this level of honesty went someway to making us both at ease with the new working situation. In addition, I was most careful to express my wish not to take too much teacher time up and to emphasise how the study had been designed to minimise this.
Analysis and Findings
For the purposes of this study, all of the data types were initially explored and coded to discover themes that arose regularly for the teacher and pupils. A number of issues were then identified as having an impact upon the quality of talk in the groups:
• Groupings of children However, pupils also valued the way in which their teacher used the whole class discussion because:
'Other people in the class have ideas you have never thought of' 'You can listen to things you did not know and then think about it and talk about it'.
It became clear that pupils felt it was useful when the teacher gave time to bring small group discussions together at points within the lesson, so ideas could be clarified in the whole class forum:
'This is good for really hard questions because they (the teacher) put all the ideas together'
'You can build up on the ideas until you get a really scientific answer. You can do this in a small group but it takes longer and it's not always as good an answer, you may not get to the end of it.'
Some other pupils also talked in a different way about their teacher providing this time after group discussion to report back on any new ideas. Some responses about the importance of this for pupils included 'putting ideas into your own words', 'being the teacher' and 'saying it in a different way for other groups'.
When asked about teachers discussing ideas as a class before group work, some pupils said that it helped:
'Next time when you talk, you might understand it more and find your own way around it more' and 'You can mix it up with your own ideas and put it your own way'.
Clearly the pupils in this study found a mix of group and class discussion opportunities important. The way in which their teacher shaped and timed sessions to include both of these forums has begun to emerge, in this context, as a potential factor in how well these pupils see that they are able to learn in science sessions.
The following particularly successful group discussion has been analysed for the possible teaching strategies which may have preceded it. This extract is from of a transcript of lesson on the function of roots:
The lesson follows sessions on seeds and healthy growth of plants, including planting out for a new garden area. The lesson began with a whole class discussion on the parts of a plant and a group discussion which elicited various functions of roots that were then reported back to the class. The teacher displayed a number of plants with complex root systems and asked the children to discuss why the plants have so many roots. After two minutes, the teacher asked the group to stop the discussion and report back to the class. Table 2 here-Transcript of group talk Despite the short amount of time that the children were given to discuss the question, a good amount of exploratory talk occurred, which is clear from the table above. In fact this slot of talk had the only hypothetical question observed over the study period. The children were engaged in the talk task from the outset, used a lot of physical gesture to describe their ideas, leaning into one another to talk and in the absence of anything nearby to draw on, they used pencil cases to physically model their ideas about keeping plants upright! The discussion was lively, relevant and focussed on the task but by the end the group were unable to come to a consensus. Perhaps they did not really have enough time to resolve their conceptual conflict as they were only given two minutes for the discussion and therefore in this way it could be seen as an unsuccessful episode; the teacher had set the task as one from which they were to report ideas back to the class and this implies that some consensus was in fact expected from the group, however, was not achieved. The children's discussion began with Robert making a reference to some knowledge he held. This was quickly challenged by Clare, and Grace and Lisa almost simultaneously began to air their ideas of how the plant is structured, in perhaps in some way clarifying their initial thinking. Simon entered the discussion contributing his understandings of root systems but again Clare challenged. In previous sessions, Clare had evolved as group leader, almost gatekeeper; ideas were mediated through her as other group members referenced comments to her specifically. This dominant person, who in this episode was making all the challenges, was unable to agree with the half-formed ideas emerging. Her first three contributions were challenges to the thread of the discussion and at first this seems to block progress to a consensus but in fact her input pushes for clarifications and leads to a justification from Robert, with subsequent reformulations from Lisa and Simon as they begin to align themselves with his way of thinking that more leaves must mean more roots. In fact, their vocabulary is different, perhaps showing that they are extending the idea, proposing a relationship between stems and roots. Robert seemed rather pleased with himself at this point with his 'I told you' as the group seemed to be moving with his ideas until Clare injects an interesting question -'What if you had one stem?'. This clearly prompted the group to rethink and Robert began to elaborate his thinking to take account of this challenge. He was joined by Grace and the discussion appeared to enter a new phase until it was cut short by the teacher at what was perhaps a crucial moment. It seems here that the timing allowed for this slot of talk had an impact on what could be realistically achieved by the children in terms of knowledge production. The open nature of the question meant that children were successfully engaged and focussed throughout. However, the nature of the question also meant that the children had to use their inquiry skills to hypothesise, a fairly high order requirement and so this discussion perhaps needed more time to gain momentum.
The children seem to have gone some way to expressing an idea and some elaboration was occurring but they did not have the time to tease this out further. The teacher asked for a group response and the dominant speaker offered his idea to the forum, despite the fact that it had not actually been agreed by the group. Despite the lack of consensus, there are many features of exploratory talk present and the pupils are fully engaged. The teacher's open question here, 'Why does a plant have so many roots?' clearly gave rise to much purposeful talk, even though there was actually very little time allowed for it. The talk evidenced assertion, challenge and justification; scientific inquiry and communication were in action, as children questioned and reasoned through their ideas. This perhaps led for some (Robert) to stronger understanding and others (Grace, Simon and Lisa) to half formed ideas requiring more time for development -perhaps also though to frustration for Clare as she did not have her questions answered. The difficulty here could be that the group as a whole have not come to an understanding, one pupil has begun to convince others of his view but any challenge had little time to gather support.
Before the group talk, the teacher had already elicited the functions of roots, reviewing a common knowledge upon which the children could build a new understanding and see a continuity of experience. The teacher spent time looking at examples of and describing complex root systems with the children as a whole class, which enabled them to have a concrete experience to base their talk upon. Through the oral diary data, it became clear that the teacher thought that this was an important issue. The phrasing and positioning of the questions within the session was reflected on as being important, in that they led into one another and children could follow through accepted ideas into the next discussion. Again, from oral diary interview data, it became apparent that this talk opportunity was in fact, not planned prior to the session but occurred in response to the unfolding and dynamic classroom situation and this may explain the short time given to the task within the lesson. In fact, the teacher felt that the idea of the function of roots had been grasped more quickly than she had anticipated, she felt that the children were sure of their ground and she wanted to extend their thinking by progressing the questioning and enable them to build upon their understanding and try out their ideas. This was, in terms of the type of talk exhibited, clearly a successful strategy, despite the fact that the children did not have enough time to gain consensus and also that Ben felt unable to participate. In this case, it could have been down to the fact that he had not grasped the preceding concepts strongly enough and could not therefore engage in this higher order talk or perhaps he just did not have time to develop and articulate his ideas.
In either scenario, there are implications for teacher action, perhaps in terms of grouping or as this study suggests in planning timings.
For the majority of the group, perhaps the success of this discussion was not only down to the nature of the question but also to its temporal situation within the lesson and the preceding scaffolding of ideas by the teacher, ensuring a secure foundation of knowledge on which the talk opportunity could build. It appears from this short piece of evidence that there may be some claims to be made concerning the importance in the way the teacher conceptually prepares the children for a group discussion, providing experience and reviewing their platform of understandings before allowing them independent talk time.
Conclusion
Group work has a positive effect in primary science teaching. Productive and exploratory classroom talk is a vital ingredient and a rich resource for successful learning in this context.
But talk is not a panacea; successful talk needs to be embedded in a planned sequence of work, talk needs guidance and supervision, just allowing time for group discussion is not a solution (Barnes 2008) . This teaching role in the guidance of construction of knowledge is key, when viewed through a socio-cultural perspective; even when they are not present in the group discussion, teachers have an impact which comes from their facilitating and scaffolding role, through the thinking over and planning of tasks and their dynamic reflection in action.
The findings from this small scale study obviously have implications for my own developing research but perhaps also for primary practitioners. The temporal organisation of group discussion activities within the session seems to have a bearing on the way in which children are enabled to engage in productive discussion. The way in which the teacher scaffolds and conceptually prepares the group appears important. In other words, what the teacher does before the group activity seems to have an impact on the productivity of the pupil talk which in turn feeds into pupils' learning and attainment. It was also clear from interviews with children that they felt that movement between whole class and group discussion opportunities enabled them to consolidate and clarify their learning. The teacher's consideration of the positioning or temporal organisation of group discussion opportunities within the whole class session also emerged from the oral diary data as an important issue. This perhaps may have had an impact on these children's attitudes to their science sessions as they were provided with experiences which they believed facilitated learning.
This data suggests that it is when thinking about, planning for and temporally structuring the peer discussion task and when balancing social, contextual and historical issues to enable exploratory talk to occur, where teachers can demonstrate their skill and deliver their expert guidance.
However, the findings of this study are based upon a relatively small amount of classroom data. It has been suggested that analysis of snapshots and one off conversations are limited and that by using a temporal analysis, one which takes place over a long period of time, it is possible to look at how joint construction of understanding occurs through time, as participants draw upon shared history (Mercer 2008) . Therefore, I propose for my developing research, a temporal analysis of the way in which peer group dialogue is structured in science, both within and between sessions. Through this, I hope to identify the ways in which a teacher may think about and temporally scaffold pupils to new scientific understandings across time, through the use of productive group talk. This has potential benefits for practitioners, as it should uncover productive and transferable classroom strategies.
